Cloning and functional analysis of geraniol 10-hydroxylase, a cytochrome P450 from Swertia mussotii Franch.
Swertia mussotii Franch has anti-hepatitis activity and contains a high level of iridoid monoterpenoids. The cytochrome P450 monooxygenase (CYP) geraniol 10-hydroxylase (G10H) is thought to play an important role in iridoid monoterpenoid and indole alkaloid biosynthesis. Here we report the isolation of a full-length cDNA clone of S. mussotii G10H (SmG10H). The predicted gene product was a 496 residue protein designated CYP76B10, the sequence of which was highly similar to that of the CYP76 family, particularly to Catharanthus roseus G10H (80.2% homology). SmG10H transcripts were much more abundant in the leaves than in either the root or the stem, and were derived from a single copy gene. SmG10H expression was upregulated by treatment with methyljasmonate (MeJA) over a period from 6 h to 36 h after treatment. Accumulation of swertiamarin increased after elicitation by MeJA. SmG10H was heterologously expressed in both Escherichia coli and Pichia pastoris (yeast), forming a 55.5-kDa protein. Based on analysis in vitro, SmG10H was found to have catalytic activity hydroxylating geraniol. In the SmG10H overexpression plants, the level of SmG10H transcript and the contents of 10-hydroxygeraniol and swertiamarin increased simultaneously.